Abstract -This paper outlines a project aimed at addressing the issue of the scalability of online academic support. This project is being run during the Autumn semester at the University of Southern Queensland (USQ) Toowoomba Australia, in conjunction with the Australian Digital Futures Institute. The study attached to the project will use Design-Based Research to evaluate the effectiveness of a simple, but innovative academic content and metadata creation tool referred to as Academic Assist. Academic Assist has been recently developed at USQ, as a plug-in block for the moodlebased Learning Management System employed at USQ for its several hundred online subjects. The pilot project extends over nine subjects, including three consecutive subjects in computer engineering; and covers faculties of Engineering, Education, Business, Science and Arts.
INTRODUCTION
The internet is increasingly being employed as a cost effective and scalable method of delivery, but how scalable are the academic support services which currently rely on phone or email contacts to service student enquiries on course content? How will education providers manage the potential escalation of costs involved in provision of academic support?
Existing means of relieving the load on academic support include the provision of FAQs, knowledge databases or the provision of extensive sets of learning objects. All of these take significant time to prepare and/or accumulate and are not often in a form which is easily searchable, either by the student looking for an answer to a question, or by the academic staff tasked with their development or maintenance.
At the University of Southern Queensland, the Fifth Generation Intelligent Flexible Learning Model of Distance Education [6] has the potential to deliver major economies of scale in managing teaching and academic support through the exploitation of automated response systems. This paper reports on the development of one such technology.
CONCEPTION AND FEASIBILITY OF THE PROJECT
The key element of what collectively may be termed an Academic Content Repository (ACR), is the metadata that binds its learning objects together, allowing the content to be in someway structured or at least searchable. Poupa and Forte [5] report that even sophisticated ACRs such as the ARIADNE system experience limitations in the pragmatics of metadata creation, including academics reluctant to incur the additional overhead of proper metadata creation. Currier et al [3] reported that "the metadata creation process has been largely overlooked", and concludes that the development of good metadata creation tools is a vital key to ensuring a quality ACR.
Taking up several of the issues for research identified by Currier, the Academic Assist tool was implemented with the time poor academic in mind. It is based around the concepts that 1) the ownership of the repository's academic content is local to the subject, with the future capability of cross-referencing to other subjects and 2) the creation of the content is online, dynamic and integrated into the subject delivery. In its fledgling form Academic Assist maintains a repository of comprehensive answers to authentic questions asked by students, enhanced by a semantic interface; but it is feasible to link the content in the repository directly to the online subject material and other learning objects.
OPERATION OF THE ACADEMIC ASSIST TOOL
Upon entry of an electronic query from a student, the search engine seeks an appropriate match with the answers to any previously answered questions. The interactive query engine dynamically presents a set of weighted potential answers, as an immediate response to the current question, without concurrent human intervention. If no appropriate match is discovered in the repository, or the student is not satisfied their question has been answered, it is routed to the relevant academic for an appropriate response.
The Academic Assist interface provides a simple means for the academic to answer the question and add or tag key words in the question and/or answer, which dynamically build the metadata as part of the response process. Queries and responses can be rationalized if required and easily carried forward to future offerings of the subject. The frequency of searches for specific topics can also be used to identify potential omissions in teaching materials. [4] To address this, the pragmatic, yet rigorous method of Design-Based Research (DBR) has provided an appropriate framework for conducting an evaluation of this project as it focuses on the design, construction, implementation and adoption of a learning initiative and its effects in multiple contexts (in this case, across a number of undergraduate courses).
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DBR is an important methodology for understanding how, when and why educational innovations work in practice. DBR methods aim to bridge the gaps between educational research theory, designed artifact and practice thus addressing the relationships between teaching and learning. According to Anderson [1] design-based research is proving to be "an effective educational research tool with … potential to aid in the development, and assessment of innovations in education such as e-learning".
Bannan-Ritland's [2] stages of design-based research have been used to guide the evaluation process for this project. (see Table I) 
STATUS AND PRELIMINARY RESULTS
The project is now into the Enactment phase of the designbased research process as outlined in Table I . Usage rates across the subjects involved are varied, but anecdotal feedback suggests a reasonable uptake of the technology. Enrolment numbers across the subjects involved in the project are now stable at 682 on-campus and 609 offcampus, including 81 and 189 engineering students, respectively. It is anticipated that reasonable response rates to acceptance surveys, the good cross-section of discipline expert reviews and fairly comprehensive usage statistics from moodle will provide a solid set of data to fully evaluate the potential of this innovative tool.
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CONCLUSIONS
The use of automated response systems has the potential not only to improve economies of scale, but also to improve the pedagogical quality and responsiveness of service to students, while limiting significantly the time-on-task demands for faculty members. If this can be achieved on a sufficiently large scale, then tuition costs could (theoretically!) be significantly lowered, thereby engendering much greater access to higher education opportunities to many students throughout the world, who presently cannot afford to pay current prices.
